Insulin and insulinlike growth factor receptors and responses in cultured human muscle cells.
Specific receptors for insulinlike growth factors I and II (IGF-I and IGF-II) were found on cultured human myoblasts and myotubes. In contrast, myotubes but not myoblasts specifically bound insulin and were stimulated by nanomolar concentrations of insulin to take up deoxyglucose. In addition, in myoblasts, physiological concentrations of IGF-I and -II and, to a lesser extent, insulin stimulated two- to threefold the uptake of the nonmetabolizable amino acid analogue methylaminoisobutyric acid (MAIB). In myotubes, uptake of MAIB was stimulated preferentially by IGF-I. Monoclonal antibodies that preferentially recognize either the insulin receptor or the IGF-I receptor were utilized to examine which receptors mediated the biological effects of these hormones. The effects of insulin on both myoblasts and myotubes appeared to be mediated in part by the insulin receptor and in part by the IGF-I receptor. In myotubes, the effects of IGF-I and -II both appeared to be mediated through the IGF-I receptor. In myoblasts, the effects of the two IGFs appeared to be in part mediated by the IGF-I receptor and in part mediated by either the IGF-II receptor or another type of IGF-I receptor. The present results suggest that cultured human muscle cells provide a useful model system in which to study the biological actions of insulin and the IGFs.